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ABSTRACT
X-ray novae appear in binary star systems in which one member is
believed to be a neutron star (NSB) or, if suitably massive (or of appro-
priately variable x-ray luminosity), a black hole candidate (BHC). Since
rm mass determinations can be made for some x-ray novae, they oer
the best strong-eld tests of gravity theories now available. According
to General Relativity an object of nuclear density and more than 3 M
would exist as a black hole (Kalogera & Baym 1996, Friedman & Ipser
1987). At this time there are at least eight galactic x-ray sources known
to exceed the 3 M limit and perhaps twenty more candidates based
on spectral similarities. Active galactic nuclei may also provide cases
of masses that exceed a Schwarzschild mass limit. Although many as-
trophysicists have embraced the black hole theory, whether or not these
compact objects are actually black holes is an open question that must
ultimately be settled by observation and analysis.
A review (see below) of the spectral characteristics of x-ray novae
strongly suggests that BHCs have surfaces rather than event horizons.
If so, then the predicted existence of black holes would be a failure of a
strong-eld test by General Relativity. It will be shown that the 3 M
limit can be removed by adopting the Yilmaz modications of General
Relativity. The Yilmaz theory (Yilmaz 1958, 1971, 1992, 1994, 1995)
has a strong metric similarity to General Relativity and passes the four
classic weak-eld tests. It has no adjustable parameters, no singularities
and no event horizons (Alley 1995, Yilmaz 1994). It modies General
Relativity primarily by the explicit inclusion of the stress-energy of the
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gravitational eld as a source of space-time curvature. With a true eld
stress-energy the Yilmaz theory possesses a eld Lagrangian. It is a
gauge-eld theory and can be quantized (Yilmaz 1995). It permits local
energy-momentum conservation and its metric tensor is formally expo-
nential (Yilmaz 1992). Although gravitationally compact objects exist
in the Yilmaz metric, they are not black holes. They are not subject
to the "no-hair" theorem and they can retain intrinsic magnetic elds
that may partially determine the properties of the inner accretion disk
(van der Klis 1994). At nuclear densities they have well dened surfaces.
There are only minor dierences between the properties of neutron stars
to ≈ 2 M in the Yilmaz and Schwarzschild metrics, (see below) but in
the Yilmaz exponential metric there is a smooth continuation of neutron
star properties to masses beyond 10 M. This makes the Yilmaz metric
an extremely useful tool for separating event horizon properties from
those of active surfaces. At the very least, it oers a chance to prove by
negation what has eluded direct demonstration within the framework of
general relativity, but it is also possible that a flawed (Alley 1995) Gen-
eral Relativity will stand corrected. In addition to the strong-eld black
hole predictions considered here, Alley (Alley 1995) and Yilmaz (Yil-
maz 1994) have shown that General Relativity fails to yield the static




This paper has been withdrawn by the au-
thor. The attribution of the power-law hard
spectral tail of x-ray novae to a neutron star
surface boundary layer is incorrect. Even the
most weakly magnetic neutron stars in x-ray
binaries likely have elds strong enough to
disrupt the flow into a surface boundary layer.
See Astro-ph/9810353 for a better analysis of
x-ray novae.
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